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(e) The employer’s obligations under 
paragraphs (a) through (c) and (d)(7) 
through (13) of this section are met 
where the equipment has not changed 
(except in accordance with § 1926.1434 
(Equipment modifications)) and it can 
refer to documentation from the manu-
facturer showing that the equipment 
has been designed, constructed and 
tested in accordance with those para-
graphs. 

§ 1926.1434 Equipment modifications. 
(a) Modifications or additions which 

affect the capacity or safe operation of 
the equipment are prohibited except 
where the requirements of paragraphs 
(a)(1), (a)(2), (a)(3), (a)(4), or (a)(5) of 
this section are met. 

(1) Manufacturer review and approval. 
(i) The manufacturer approves the 

modifications/additions in writing. 
(ii) The load charts, procedures, in-

struction manuals and instruction 
plates/tags/decals are modified as nec-
essary to accord with the modification/ 
addition. 

(iii) The original safety factor of the 
equipment is not reduced. 

(2) Manufacturer refusal to review re-
quest. The manufacturer is provided a 
detailed description of the proposed 
modification/addition, is asked to ap-
prove the modification/addition, but it 
declines to review the technical merits 
of the proposal or fails, within 30 days, 
to acknowledge the request or initiate 
the review, and all of the following are 
met: 

(i) A registered professional engineer 
who is a qualified person with respect 
to the equipment involved: 

(A) Approves the modification/addi-
tion and specifies the equipment con-
figurations to which that approval ap-
plies, and 

(B) Modifies load charts, procedures, 
instruction manuals and instruction 
plates/tags/decals as necessary to ac-
cord with the modification/addition. 

(ii) The original safety factor of the 
equipment is not reduced. 

(3) Unavailable manufacturer. The 
manufacturer is unavailable and the 
requirements of paragraphs (a)(2)(i) 
and (ii) of this section are met. 

(4) Manufacturer does not complete the 
review within 120 days of the request. The 
manufacturer is provided a detailed de-

scription of the proposed modification/ 
addition, is asked to approve the modi-
fication/addition, agrees to review the 
technical merits of the proposal, but 
fails to complete the review of the pro-
posal within 120 days of the date it was 
provided the detailed description of the 
proposed modification/addition, and 
the requirements of paragraphs (a)(2)(i) 
and (ii) of this section are met. 

(5) Multiple manufacturers of equip-
ment designed for use on marine work 
sites. The equipment is designed for ma-
rine work sites, contains major struc-
tural components from more than one 
manufacturer, and the requirements of 
paragraphs (a)(2)(i) and (ii) of this sec-
tion are met. 

(b) Modifications or additions which 
affect the capacity or safe operation of 
the equipment are prohibited where the 
manufacturer, after a review of the 
technical safety merits of the proposed 
modification/addition, rejects the pro-
posal and explains the reasons for the 
rejection in a written response. If the 
manufacturer rejects the proposal but 
does not explain the reasons for the re-
jection in writing, the employer may 
treat this as a manufacturer refusal to 
review the request under paragraph 
(a)(2) of this section. 

(c) The provisions in paragraphs (a) 
and (b) of this section do not apply to 
modifications made or approved by the 
U.S. military. 

§ 1926.1435 Tower cranes. 

(a) This section contains supple-
mental requirements for tower cranes; 
all sections of this subpart apply to 
tower cranes unless specified other-
wise. 

(b) Erecting, climbing and dismantling. 
(1) Section 1926.1403 (Assembly/Dis-

assembly—selection of manufacturer 
or employer procedures), § 1926.1404 (As-
sembly/Disassembly—general require-
ments (applies to all assembly and dis-
assembly operations)), § 1926.1405 (Dis-
assembly—additional requirements for 
dismantling of booms and jibs (applies 
to both the use of manufacturer proce-
dures and employer procedures)), and 
§ 1926.1406 (Assembly/Disassembly—em-
ployer procedures—general require-
ments), apply to tower cranes (except 
as otherwise specified), except that the 

VerDate Mar<15>2010 15:51 Sep 16, 2011 Jkt 223116 PO 00000 Frm 00678 Fmt 8010 Sfmt 8010 Q:\29\29V8.TXT ofr150 PsN: PC150



669 

Occupational Safety and Health Admin., Labor § 1926.1435 

term ‘‘assembly/disassembly’’ is re-
placed by ‘‘erecting, climbing and dis-
mantling,’’ and the term ‘‘dis-
assembly’’ is replaced by ‘‘disman-
tling.’’ 

(2) Dangerous areas (self-erecting tower 
cranes). In addition to the requirements 
in § 1926.1404(e), for self-erecting tower 
cranes, the following applies: Employ-
ees must not be in or under the tower, 
jib, or rotating portion of the crane 
during erecting, climbing and disman-
tling operations until the crane is se-
cured in a locked position and the com-
petent person in charge indicates it is 
safe to enter this area, unless the man-
ufacturer’s instructions direct other-
wise and only the necessary personnel 
are permitted in this area. 

(3) Foundations and structural sup-
ports. Tower crane foundations and 
structural supports (including both the 
portions of the structure used for sup-
port and the means of attachment) 
must be designed by the manufacturer 
or a registered professional engineer. 

(4) Addressing specific hazards. The re-
quirements in § 1926.1404(h)(1) through 
(9) apply. In addition, the A/D director 
must address the following: 

(i) Foundations and structural sup-
ports. The A/D director must determine 
that tower crane foundations and 
structural supports are installed in ac-
cordance with their design. 

(ii) Loss of backward stability. Back-
ward stability before swinging self 
erecting cranes or cranes on traveling 
or static undercarriages. 

(iii) Wind speed. Wind must not ex-
ceed the speed recommended by the 
manufacturer or, where manufacturer 
does not specify this information, the 
speed determined by a qualified person. 

(5) Plumb tolerance. Towers must be 
erected plumb to the manufacturer’s 
tolerance and verified by a qualified 
person. Where the manufacturer does 
not specify plumb tolerance, the crane 
tower must be plumb to a tolerance of 
at least 1:500 (approximately 1 inch in 
40 feet). 

(6) Multiple tower crane jobsites. On 
jobsites where more than one fixed jib 
(hammerhead) tower crane is installed, 
the cranes must be located such that 
no crane can come in contact with the 
structure of another crane. Cranes are 
permitted to pass over one another. 

(7) Climbing procedures. Prior to, and 
during, all climbing procedures (includ-
ing inside climbing and top climbing), 
the employer must: 

(i) Comply with all manufacturer 
prohibitions. 

(ii) Have a registered professional en-
gineer verify that the host structure is 
strong enough to sustain the forces im-
posed through the braces, brace an-
chorages and supporting floors. 

(8) Counterweight/ballast. 
(i) Equipment must not be erected, 

dismantled or operated without the 
amount and position of counterweight 
and/or ballast in place as specified by 
the manufacturer or a registered pro-
fessional engineer familiar with the 
equipment. 

(ii) The maximum counterweight 
and/or ballast specified by the manu-
facturer or registered professional en-
gineer familiar with the equipment 
must not be exceeded. 

(c) Signs. The size and location of 
signs installed on tower cranes must be 
in accordance with manufacturer speci-
fications. Where these are unavailable, 
a registered professional engineer fa-
miliar with the type of equipment in-
volved must approve in writing the size 
and location of any signs. 

(d) Safety devices. 
(1) Section 1926.1415 does not apply to 

tower cranes. 
(2) The following safety devices are 

required on all tower cranes unless oth-
erwise specified: 

(i) Boom stops on luffing boom type 
tower cranes. 

(ii) Jib stops on luffing boom type 
tower cranes if equipped with a jib at-
tachment. 

(iii) Travel rail end stops at both 
ends of travel rail. 

(iv) Travel rail clamps on all travel 
bogies. 

(v) Integrally mounted check valves 
on all load supporting hydraulic cyl-
inders. 

(vi) Hydraulic system pressure lim-
iting device. 

(vii) The following brakes, which 
must automatically set in the event of 
pressure loss or power failure, are re-
quired: 

(A) A hoist brake on all hoists. 
(B) Swing brake. 
(C) Trolley brake. 
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(D) Rail travel brake. 
(viii) Deadman control or forced neu-

tral return control (hand) levers. 
(ix) Emergency stop switch at the op-

erator’s station. 
(x) Trolley end stops must be pro-

vided at both ends of travel of the trol-
ley. 

(3) Proper operation required. Oper-
ations must not begin unless the de-
vices listed in this section are in proper 
working order. If a device stops work-
ing properly during operations, the op-
erator must safely stop operations. The 
equipment must be taken out of serv-
ice, and operations must not resume 
until the device is again working prop-
erly. See § 1926.1417(f). Alternative 
measures are not permitted to be used. 

(e) Operational aids. 
(1) Section 1926.1416 does not apply to 

tower cranes. 
(2) The devices listed in this section 

(‘‘operational aids’’) are required on all 
tower cranes covered by this subpart, 
unless otherwise specified. 

(3) Operations must not begin unless 
the operational aids are in proper 
working order, except where the em-
ployer meets the specified temporary 
alternative measures. More protective 
alternative measures specified by the 
tower crane manufacturer, if any, must 
be followed. See § 1926.1417(j) for addi-
tional requirements. 

(4) If an operational aid stops work-
ing properly during operations, the op-
erator must safely stop operations 
until the temporary alternative meas-
ures are implemented or the device is 
again working properly. If a replace-
ment part is no longer available, the 
use of a substitute device that per-
forms the same type of function is per-
mitted and is not considered a modi-
fication under § 1926.1434. 

(5) Category I operational aids and al-
ternative measures. Operational aids 
listed in this paragraph that are not 
working properly must be repaired no 
later than 7 calendar days after the de-
ficiency occurs. Exception: If the em-
ployer documents that it has ordered 
the necessary parts within 7 calendar 
days of the occurrence of the defi-
ciency, the repair must be completed 
within 7 calendar days of receipt of the 
parts. 

(i) Trolley travel limiting device. The 
travel of the trolley must be restricted 
at both ends of the jib by a trolley 
travel limiting device to prevent the 
trolley from running into the trolley 
end stops. Temporary alternative meas-
ures: 

(A) Option A. The trolley rope must 
be marked (so it can be seen by the op-
erator) at a point that will give the op-
erator sufficient time to stop the trol-
ley prior to the end stops. 

(B) Option B. A spotter who is in di-
rect communication with the operator 
must be used when operations are con-
ducted within 10 feet of the outer or 
inner trolley end stops. 

(ii) Boom hoist limiting device. The 
range of the boom must be limited at 
the minimum and maximum radius. 
Temporary alternative measures: Clearly 
mark the cable (so it can be seen by 
the operator) at a point that will give 
the operator sufficient time to stop the 
boom hoist within the minimum and 
maximum boom radius, or use a spot-
ter who is in direct communication 
with the operator to inform the oper-
ator when this point is reached. 

(iii) Anti two-blocking device. The 
tower crane must be equipped with a 
device which automatically prevents 
damage from contact between the load 
block, overhaul ball, or similar compo-
nent, and the boom tip (or fixed upper 
block or similar component). The de-
vice(s) must prevent such damage at 
all points where two-blocking could 
occur. Temporary alternative measures: 
Clearly mark the cable (so it can be 
seen by the operator) at a point that 
will give the operator sufficient time 
to stop the hoist to prevent two-block-
ing, or use a spotter who is in direct 
communication with the operator to 
inform the operator when this point is 
reached. 

(iv) Hoist drum lower limiting device. 
Tower cranes manufactured after No-
vember 8, 2011 must be equipped with a 
device that prevents the last 2 wraps of 
hoist cable from being spooled off the 
drum. Temporary alternative measures: 
Mark the cable (so it can be seen by 
the operator) at a point that will give 
the operator sufficient time to stop the 
hoist prior to last 2 wraps of hoist 
cable being spooled off the drum, or use 
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a spotter who is in direct communica-
tion with the operator to inform the 
operator when this point is reached 

(v) Load moment limiting device. The 
tower crane must have a device that 
prevents moment overloading. Tem-
porary alternative measures: A radius in-
dicating device must be used (if the 
tower crane is not equipped with a ra-
dius indicating device, the radius must 
be measured to ensure the load is with-
in the rated capacity of the crane). In 
addition, the weight of the load must 
be determined from a source recognized 
by the industry (such as the load’s 
manufacturer), or by a calculation 
method recognized by the industry 
(such as calculating a steel beam from 
measured dimensions and a known per 
foot weight), or by other equally reli-
able means. This information must be 
provided to the operator prior to the 
lift. 

(vi) Hoist line pull limiting device. The 
capacity of the hoist must be limited 
to prevent overloading, including each 
individual gear ratio if equipped with a 
multiple speed hoist transmission. 
Temporary alternative measures: The op-
erator must ensure that the weight of 
the load does not exceed the capacity 
of the hoist (including for each indi-
vidual gear ratio if equipped with a 
multiple speed hoist transmission). 

(vii) Rail travel limiting device. The 
travel distance in each direction must 
be limited to prevent the travel bogies 
from running into the end stops or 
buffers. Temporary alternative measures: 
A spotter who is in direct communica-
tion with the operator must be used 
when operations are conducted within 
10 feet of either end of the travel rail 
end stops; the spotter must inform the 
operator of the distance of the travel 
bogies from the end stops or buffers. 

(viii) Boom hoist drum positive locking 
device and control. The boom hoist 
drum must be equipped with a control 
that will enable the operator to posi-
tively lock the boom hoist drum from 
the cab. Temporary alternative measures: 
The device must be manually set when 
required if an electric, hydraulic or 
automatic control is not functioning. 

(6) Category II operational aids and al-
ternative measures. Operational aids 
listed in this paragraph that are not 
working properly must be repaired no 

later than 30 calendar days after the 
deficiency occurs. Exception: If the em-
ployer documents that it has ordered 
the necessary parts within 7 calendar 
days of the occurrence of the defi-
ciency, and the part is not received in 
time to complete the repair in 30 cal-
endar days, the repair must be com-
pleted within 7 calendar days of receipt 
of the parts. 

(i) Boom angle or hook radius indicator. 
(A) Luffing boom tower cranes must 

have a boom angle indicator readable 
from the operator’s station. 

(B) Hammerhead tower cranes manu-
factured after November 8, 2011 must 
have a hook radius indicator readable 
from the operator’s station. 

(C) Temporary alternative measures: 
Hook radii or boom angle must be de-
termined by measuring the hook radii 
or boom angle with a measuring device. 

(ii) Trolley travel deceleration device. 
The trolley speed must be automati-
cally reduced prior to the trolley 
reaching the end limit in both direc-
tions. Temporary alternative measure: 
The employer must post a notice in the 
cab of the crane notifying the operator 
that the trolley travel deceleration de-
vice is malfunctioning and instructing 
the operator to take special care to re-
duce the trolley speed when approach-
ing the trolley end limits. 

(iii) Boom hoist deceleration device. 
The boom speed must be automatically 
reduced prior to the boom reaching the 
minimum or maximum radius limit. 
Temporary alternative measure: The em-
ployer must post a notice in the cab of 
the crane notifying the operator that 
the boom hoist deceleration device is 
malfunctioning and instructing the op-
erator to take special care to reduce 
the boom speed when approaching the 
minimum or maximum radius limits. 

(iv) Load hoist deceleration device. The 
load speed must be automatically re-
duced prior to the hoist reaching the 
upper limit. Temporary alternative meas-
ure: The employer must post a notice 
in the cab of the crane notifying the 
operator that the load hoist decelera-
tion device is malfunctioning and in-
structing the operator to take special 
care to reduce the load speed when ap-
proaching the upper limits. 

(v) Wind speed indicator. A device 
must be provided to display the wind 
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speed and must be mounted above the 
upper rotating structure on tower 
cranes. On self erecting cranes, it must 
be mounted at or above the jib level. 
Temporary alternative measures: Use of 
wind speed information from a properly 
functioning indicating device on an-
other tower crane on the same site, or 
a qualified person estimates the wind 
speed. 

(vi) Load indicating device. Cranes 
manufactured after November 8, 2011 
must have a device that displays the 
magnitude of the load on the hook. 
Displays that are part of load moment 
limiting devices that display the load 
on the hook meet this requirement. 
Temporary alternative measures: The 
weight of the load must be determined 
from a source recognized by the indus-
try (such as the load’s manufacturer), 
or by a calculation method recognized 
by the industry (such as calculating a 
steel beam from measured dimensions 
and a known per foot weight), or by 
other equally reliable means. This in-
formation must be provided to the op-
erator prior to the lift. 

(f) Inspections. 
(1) Section 1926.1412 (Inspections) ap-

plies to tower cranes, except that the 
term ‘‘assembly’’ is replaced by ‘‘erec-
tion.’’ Section 1926.1413 (Wire rope—in-
spection) applies to tower cranes. 

(2) Pre-erection inspection. Before each 
crane component is erected, it must be 
inspected by a qualified person for 
damage or excessive wear. 

(i) The qualified person must pay par-
ticular attention to components that 
will be difficult to inspect thoroughly 
during shift inspections. 

(ii) If the qualified person determines 
that a component is damaged or worn 
to the extent that it would create a 
safety hazard if used on the crane, that 
component must not be erected on the 
crane unless it is repaired and, upon re-
inspection by the qualified person, 
found to no longer create a safety haz-
ard. 

(iii) If the qualified person deter-
mines that, though not presently a 
safety hazard, the component needs to 
be monitored, the employer must en-
sure that the component is checked in 
the monthly inspections. Any such de-
termination must be documented, and 
the documentation must be available 

to any individual who conducts a 
monthly inspection. 

(3) Post-erection inspection. In addition 
to the requirements in § 1926.1412(c), the 
following requirements must be met: 

(i) A load test using certified 
weights, or scaled weights using a cer-
tified scale with a current certificate 
of calibration, must be conducted after 
each erection. 

(ii) The load test must be conducted 
in accordance with the manufacturer’s 
instructions when available. Where 
these instructions are unavailable, the 
test must be conducted in accordance 
with written load test procedures de-
veloped by a registered professional en-
gineer familiar with the type of equip-
ment involved. 

(4) Monthly. The following additional 
items must be included: 

(i) Tower (mast) bolts and other 
structural bolts (for loose or dislodged 
condition) from the base of the tower 
crane up or, if the crane is tied to or 
braced by the structure, those above 
the upper-most brace support. 

(ii) The upper-most tie-in, braces, 
floor supports and floor wedges where 
the tower crane is supported by the 
structure, for loose or dislodged compo-
nents. 

(5) Annual. In addition to the items 
that must be inspected under 
§ 1926.1412(f), all turntable and tower 
bolts must be inspected for proper con-
dition and torque. 

§ 1926.1436 Derricks. 
(a) This section contains supple-

mental requirements for derricks, 
whether temporarily or permanently 
mounted; all sections of this subpart 
apply to derricks unless specified oth-
erwise. A derrick is powered equipment 
consisting of a mast or equivalent 
member that is held at or near the end 
by guys or braces, with or without a 
boom, and its hoisting mechanism. The 
mast/equivalent member and/or the 
load is moved by the hoisting mecha-
nism (typically base-mounted) and op-
erating ropes. Derricks include: A- 
frame, basket, breast, Chicago boom, 
gin pole (except gin poles used for erec-
tion of communication towers), guy, 
shearleg, stiffleg, and variations of 
such equipment. 

(b) Operation—procedures. 
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